Introduction
The reconstruction of weak-scattering objects from the scattered field measured in cylindrical geometries, can be solved by using the Born aproximstion [I] . However, first order algorithms often fail to reconstruct biological bodies due to their high contrast in permitivity 121.
The reconstruction of arbitrary strong-scattering objects is still an open area of research. The paper presents a new aproach to solve this problem using optimization techniques. The algorithm is based on the minimization of the mean squared error between the measured and calculated scattered fields from the reconstruction.
In this work the object is assumed to have cylindrical symmetry and we are interested in the radial profile of permittivity. The validity of the proposed algorithm is investigated both numerically and experimentally.
Direct method: difraction of circular concentric cylinders
The theoretical scattering solution for a wave incident normally on a lossy dielectric multilayer circular cylinder can be obtained using the Richmond's recursive method 131.
For a Th4 mode, the E-field outside the cylinder is the sum of the incident and scattered.
Thc boundary condition in the external (m=M) and the first layers ,gives
The problem can be solved starting with the first layer and AI, = 1 and not-malizing after all the coeficients.
Iii\crse problem
The inverse problem can be solved using a optimization technique combined with tlie direct method. The process is outlined below.
Initial estimate
The error function is a cuadratic sum of the difference between the measured fields and the fields calculated with the estimated parameters.The error is multiplied by a weighting factor, taking into acount the validity region for the results.
The optimization process is based in the simplex algorithm, that needs multiple evaluation of tlie error function [4], we reject the methods of gradient because it is necessary to compute the derivative of this function.
Nuiiicrical results
To simulate the reconstruction procedure, we take an object consisting of two concentric cylinders inmmersed in water ( 6 -7 7 27 t a n d -0 1195), this body is characterized with the radius, dielectric constant, and loss tangent of the two layers as shown in the first row of table 1. The measured scattered fields on a 20 cni diameter semicircular line ( fig. I ) are simulated adding gaussian noise to the fields calculated with the direct method at 2.45 GHz. Table I 
Experimental results
A tomographic microwave system [ 5 ] operating at 2.45 G H z has been used to measure the scattered field produced by a dielectric cylinder. Fig. 2 shows a diagram of the system, consisting of a circular array of 64 antennas, a coherent microwave transmitter/receiver and control circuitry. Each antenna can be addresed as emitter or receiver using a switching matrix. The cylinder is placed in the center of the geometry and the scattered field produced on an incident cylindrical wave are measured by the half array opposite the emitter element. Fig. 3 
